Kif15 cooperates with eg5 to promote bipolar spindle assembly.
The formation of a bipolar spindle is an essential step during cell division. Bipolar spindle assembly is driven by the highly conserved microtubule motor Eg5 (kinesin-5), which can slide antiparallel microtubules apart to drive centrosome separation. However, it is currently unclear whether and how additional motors can contribute to centrosome separation and bipolar spindle formation. We have developed a novel assay to identify motors involved in spindle bipolarity; via this assay, we identify Kif15/Hklp2 (kinesin-12, hereafter referred to as Kif15). Kif15 is not required for spindle bipolarity in cells with full Eg5 activity but becomes essential when Eg5 is partially inhibited. We show that the primary function of Kif15 is to promote spindle elongation and to ensure maintenance of spindle bipolarity. Nonetheless, ectopic expression of Kif15 can fully reconstitute bipolar spindle assembly in the absence of Eg5 activity, demonstrating that Kif15 can replace all essential functions of Eg5 in bipolar spindle assembly. Importantly, this activity of Kif15 depends on its interaction with the microtubule-associated protein TPX2, indicating that a Kif15-TPX2 complex promotes centrosome separation. These findings show that, similar to Eg5, Kif15 can drive centrosome separation during bipolar spindle assembly. For this activity, Kif15 requires both its motor domain and its interaction with TPX2. Based on these data, we propose that a complex of Kif15 and TPX2 can crosslink and slide two antiparallel microtubules apart, thereby driving centrosome separation.